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Introduction
n recent years the twin deficits has been a subject of investigation for Darrat (1988), Day (1998) and Evans (1986) among others. The decade of 1980s when deficits in budget and trade in case of the US economy behaved more like twins rather than distant cousins, the interest in this topic increased further. However the evidence of twin deficits has not been observed as commonly as the identity of total expenditure and total income would suggest. Moreover the causality of relationship between these deficits is not always observed in any specific direction. However, when the volumes of these deficits are large, the probability of the relationship between them increases significantly.
In this paper we select countries that traditionally have observed large trade and budget ____________ Readers with comments or questions are encouraged to contact the authors via email.
deficits to explore causality between large trade and budget deficits in recent years. The paper is divided into four sections. Section 1 describes the basic identity in international macroeconomics, which argues that the deficits should have a twin like relationship. It carries out related literature survey to bring out the importance of the problem. Section 2 describes the data from three countries and explains the evidence of twin deficits in India, Pakistan and Mexico. Annual data series for 30 years will be used because it is believed that effect of one deficit on the other is more significant in yearly data than in quarterly data. A summary of economic conditions in these countries is also undertaken in Section 2. Section 3 uses the Granger causality test and VAR technique to find out which deficit affects the other more significantly. Data are tested for stationarity and the regression results are presented. Section 4 serves as a summary and conclusion of the results.
Section 1: Reasons for Existence of Twin Deficits
In simple Keynesian terms the total expenditures of the economy are defined as C + I + G + X B M where C is the consumption on the final I goods and services by the consumer sector, I is the investment of the producer sector which includes the expenditure on purchase of machinery tools and equipment, construction activities and an increase in stock of inventories, G stands for the government expenditure on such activities as the welfare payments, defense, transportation etc., X is the value of nation's exports of goods and services and M is the value of nation's imports of goods and services expressed in the domestic currency. The GDP (Y) of an economy can also be defined from sources side as equal to C + S + Tx where S is the saving and Tx is the tax revenue of the government.
As it is elaborated in any macroeconomic textbook, (one is Kulkarni (1997 , chapter 7) ) the level of GDP at which the total expenditure is equal to total income, the equilibrium level of GDP is defined. In terms of Figure 1 , it means that Ye is the equilibrium level of GDP where the 45-degree line and total expenditure line intersect. (For more information about the specific reasons for the shape of total expenditure line, please refer to Kulkarni (1997, It can be effectively proved that economy will always produce equilibrium level of GDP. If economy produces any level of GDP that is higher than equilibrium, say Y1, then at Y1 GDP level, there is higher total income than total expenditure leading to excess supply of goods and services. Due to the excess supply, the prices in the economy will start declining, the expected profit rate or the marginal efficiency of capital will be become low, the investment will start declining, future output will decline, unemployment will go up and there will be overall recessionary force in this economy. This recessionary gap will be responsible for making the economy produce the future GDP at lower level than Y1.
Similarly if the economy by mistake produces GDP less than the equilibrium GDP, say Y2 then at Y2 level of GDP the total expenditure is higher than total income leading to excess demand for goods and services. This excess demand is responsible for higher prices leading to higher expected profit rate, higher investment, and higher future output. This condition of the economy because of higher prices is called "inflationary gap". Thus inflationary and recessionary gaps are responsible for making the economy produce no more and no less than the equilibrium level of GDP.
Total Expenditures
Hence the economy sooner or later has total expenditure equal to total income leading us to write the following fundamental identity:
Total Expenditures = Total Income
Canceling consumption on both sides of equation (1) and making rearrangement we get
Assuming stability of the first term in equation (2) , and recognizing that second term in it is the deficit on government's budget, and third term means the trade deficit, we can deduce that the two deficits would be always equal to each other. In fact if one goes up, then the other one would go up too and vice versa. This leads to the conclusion that these deficits act like twins, hence they are called, "Twin deficits". Equation (2) also forms the basis for Alexander's famous Absorption Approach to the balance of payments. The original formation of this approach is found in Alexander (1952) . According to absorption approach, the trade deficit is closely related to budget deficit. Hence any change in other economic variables, (say, for example, change in exchange rate) can bring about decline in trade deficit, only if it is associated with "austerity program" (meaning reduction in Government Expenditure) on the part of government. Thus success of exchange rate policy is dependent upon how strongly it is supported by the restrictive fiscal policy. More importantly, if trade balance defines the balance of payments (BOP), like it does in cases of underdeveloped countries where capital flows either are severely restricted or are of negligible volume, then BOP is in deficit as long as fiscal policy is of expansionary kind. This was also one of the important criticisms of traditional Keyensian economics which rarely paid attention to the trade balance effects of the expansionary fiscal policy. (For more information on this please see Kulkarni (1983) .
The relevance of twin deficits can also be explained in terms of IS-LM-BP curve analysis. Consider Figure 2 , which shows the general equilibrium of the economy at point J, where all three markets of the economy: money, goods or commodity, and foreign trade market are in equilibrium. The IS curve shows the locus of combinations of interest rate and GDP at which commodity market is in equilibrium. The commodity market equilibrium is defined by the equality of total expenditure (C+I+G+X-M) and total income.
Similarly LM curve shows the combinations of interest rate and GDP at which money market is in equilibrium. As it is well known in macroeconomic literature, the money market equilibrium is defined by a point at which there is equality of quantity of money demanded and quantity of money supplied.
The combinations of interest rate and GDP that are needed to have BOP = 0, are traced by BP curve. BP curve slopes upwards because if current account and capital accounts are considered to be the main balances on BOP, then a higher GDP is responsible for higher imports which make current account deficit. To compensate this current account deficit by a capital account surplus (and to have BOP = 0) we need to have higher interest rate which would be responsible for capital inflow. Hence higher GDP has to be associated with higher interest rate to have BOP = 0. The point at which all three (IS, LM, and BP) curves intersect, is a point where all three markets are in equilibrium simultaneously. Now consider a change in fiscal policy. If government sector decides to adopt an expansionary fiscal policy (by raising the level of government expenditure, or by lowering the taxes) then first there is a budget deficit created and second this change in terms of Figure 2 is shown by a shift in the IS curve to the right. With the shift of IS curve to the right, the new equilibria of commodity and money market are achieved at point K. At point K however, one can see that there is deficit in BOP. At point K deficit in balance of payment exists because at point K, GDP is Y2 and interest rate is r2. With r2 interest rate, to have BOP = 0, the GDP required is Y1. This is evidenced by point T which is on BP curve with r2 interest rate. Hence at point K we have higher GDP than that is required for BOP = 0. Hence there is a deficit in BOP at point K. Thus an expansionary fiscal policy that necessarily leads to deficit in the budget is also responsible for leading to deficit in the trade. Hence there is another reason to believe that there will be an existence of twin deficits.
Figure 2 IS-LM-BP Curve Analysis
On empirical basis, twin deficit has been a favorite topic for researchers in recent times, as several authors have attempted to estimate the relationship between these two deficits. Rossensswerg and Tallman (1993) examine the causal relationship between budget and trade deficits for US by using five variable Vector Auto Regresssive (VAR) system. They use the variables of government purchases, government balance, trade balance, interest rate and exchange rate. Using the "Levels" of variables (as against the differences) they conclude that there is in fact an evidence of twin deficit phenomenon.
Mohammadi and Skaggs (1996) find the link between two deficits in US using five variables of real budget deficit, growth of M2 money supply, real current account balance, real income and real exchange rate. They test for multivariate cointegration and estimate vector error-correction (VER) model. They also examine effects of using different data transformations and of estimating the VAR model. When they use only two variables of trade and budget deficits, they find no evidence of co-integration in them. However when other variables are included in the model there is sufficient evidence of co-integration between two deficits. They also predict that a reduction of budget deficit by $86 billion in the first quarter of 1990 would have reduced the current account deficit in the fourth quarter of 1992 by approximately $37 billion.
Interest Rate "r" Vamvoukas (1997) uses bi-variate and trivariate models to investigate the relationship between budget and trade deficits based on cointegration analysis and error correction model (ECM) strategy. He uses Greek annual data for period between 1948 and 1993. When he estimated bi-variate model he found no existence of co-integration between tow deficits but when he used GDP as the third variable he found strong and stable co-integration between two deficits. However his empirical evidence showed one-way causality from budget to trade deficit. In order to estimate the evidence of twin deficits using some developing countries' data, we move to the next section. 
Section 2: Evidence of Twin Deficits in India,

Pakistan and Mexico
All three countries we selected in this study have a few common things in them: These are all developing countries, all have adopted a continuously expansionary fiscal policy in the period under study, and all have experienced trade deficits of different magnitude in this time period. Table 1 presents the annual data of these three countries for the time period between 1969 and 1996. By using simple regression model in first two equations and the Granger=s test (for more information on this technique, see Granger (1969) in the bibliography) in equations 3 and 4, we estimated the causality in the trade and budget deficits. Our results were as follows: Table 2 lists the results for Mexico for the available data from 1979 to 1996 (sample size of 19). Four types of tests were performed in all three cases.
In their general forms, the estimated equations can be written as follows: 1) TDi = kBDi where i = 1, 2, 3. TD and BD represent trade and budget deficits respectively, and k is the expected coefficient.
2) BDi = jBDi where i = 1, 2, 3. j is the expected coefficient.
3) TDi(t) = lBDi(t-1) + mTDi(t-1) where i = 1, 2, 3. L and m are the expected coefficients, and (t) and (t-1) represent current and past time periods respectively.
4) BDi(t) = nBDi(t-1) + pTDi(t-1)
where I = 1, 2, 3. (t) and (t-1) present the time periods.
It appears from the first set of results for the case of Mexico, that not only R square was extremely low (.087) but also there is no sign of causality from either direction between trade and budget deficits of the Mexican economy. Therefore we do not see unidirectional causality between trade and budget deficits in Mexico in the given time period, nor do we see any feedback as reported in the second set of results in Table 2 . Thus in case of Mexico there is nom evidence of causality in twin deficits. Detail results of all regressions are reported in Table 2 .
In case of India the results are vastly different than in Mexico. All tests have shown better results, and the R square is considerably higher than in case of Mexico. All the four equations' estimated results for India's case are listed in Table 3 .
While the simple regression analysis shows the relationship between trade and budget deficits, the Granger test indicates that the causality runs from budget deficit to trade deficit in case of India. As seen in equation 3 results in Table 3 , trade deficit is dependent upon budget deficit, the relationship that is expected by our macroeconomic analysis. Hence in case of India, we can witness with a great confidence internal an evidence of deficits acting more like twins rather than distant cousins.
2) In case of Pakistan as evidenced in four pages of Table 4 , there is in fact an evidence of causality between budget and trade deficits, but the direction of causality runs exactly opposite of the Indian case. In Pakistan therefore, the relationship between the deficits runs form trade deficit to the budget deficit. The R square values are decent for all equations, and the relationships are justified, but the causality implies that the values of trade deficit affect the values of budget deficit. This is contrary to the traditional belief of the twin deficit idea, and exactly opposite of the results obtained for India.
Section 4: Summary and Conclusions
In this paper our main objectives were to summarize the theoretical argument of twin deficit, review the existing literature, and apply the twin deficit idea to the three country data to test for empirical evidence. It was interesting to see that in case of Mexico there is no evidence of twin deficits occurring because of one another. In fact there was no evidence of causality running in either direction. One reason for this could be that the budget deficit and trade deficit values for Mexico have fluctuated very wildly and there were some problems in getting a long run data for Mexican economy.
In case of India there was a strong evidence of twin deficits. Moreover as expected by textbook explanation there was a reason to believe that budget deficits created trade deficits. Hence the traditional theory works efficiently in case of India. But the positive results of India were discredited by the experience of Pakistan in whose case we find that twin deficits existed, but the causality ran in an exactly opposite direction than in Indian case. In Pakistan therefore there is an evidence of trade deficits creating the budget deficits. With three country cases showing different evidences, the twin deficit idea has a little or no evidence in this time period. Figures in the parenthesis represent the t statistic of the estimated coefficient.
Suggestions For Future Research
There is a wide possibility of getting more relevant results for other countries' data using the same econometric technique as this paper has done. Not only can other countries' data be used but also other time periods can be tested. We suggest that readers use this topic for their research.  
Bibliography and References
